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(54) CROSS-UNKED MOLDED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cross-linked molded article having excellent thermal 
decomposition properties at baking, and favorably applicable to various uses with its excellent basic 
properties. 

SOLUTION: This cross-linked molded article has a cross-linked material having an acetal bond 
and/or a hemiacetal ester bond, and an inorganic filler as indispensable components. It is preferable 
that when the weight reduction rate is defined as 100% at a temperature at which the weight change 
comes to a halt in the thermogravi metric analysis, the temperature at which the weight reduction 
rate is >95%, is <480' C. 
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[0001] 
[0002] 

«5*^^0f^<OJ^^/^4»— >*fl^«Le!^k^i±fc». fife 
[00 0 3] ^fc. V^^-Sfed^fc. /s:^ 

^ — > ^ 1^ iSt :^ ^ ^ ^ *t X I > ^ o 

ftffiirLTIi. -ed^tf. i^ga2 0 0 0-29 83 3 6^ 

(A) mmh%^. (B) -b:;t.p— xm:;^;u 
7K>^^f±S3fet4/<-r>^^-StBg^. (C) 3feJ^ft.14^ 

yv— (D) 3fem^ia$&*j<t^-^*LTi^^r^b:^ 

*tga¥ 1 0-306 1 0 1 -^^^IgfCli. ( a ) ^tt-tz^lx 

a-x^b^4^3. <b) *fi^gateSiJ. (c) 3:^u>tt 
^b^l*. (d) ^*iSt//3iri#MI»**#*Lr<i:^ 

[0 0 0 5] L?b^L?S7{)<b. C^l^CDiJIil^lC^Uxrfi. 
i?Jt L r ^^iS^^ C <b J: y fi^J^Js ^ tt ^ 



L •Vi>-^ l^ C t ?bN . C <7) ;S (C fc t X^CD^ 
3b<feofco hy V^?*^^^— ;i(Zcfc^/^^ — 

[0 0 0 6] 

[^B^;!)<®;*Lcfcd^-r^^M] -^mmt^. JifB^^J^lc 
S^T?&:*:ti^c^.<7)-^fcy. ^ma>llft^i'ft?tt(cffitt. 

[0 0 0 7] 

>57«is*Lfc*gig. ^ais**L/c^jf^(* 
5 r"fe5'-;uxx7=-^ns^*:»-r^a5S**:Mt/{c» 

^5 7-triS?--;bxXT-^U|g^3!><ift^fi?L-\i>'r<> filiSBt 
fc. SftffiM^W (z^a^TSg^^b>^)<^^: < c 5 * ffi 

[0 0 0 8] ttiit>^^mM{^. T-iz^—Jl^fS^J^Xfy 
5 T-tr ^ — ;uxx-x^l.*g^**-r -&^*gi*^t/(c 

[o o o 9] :^^BM(Dmm^M:zmmmt. ( i ) ^-t? 
l^ff^®<tLT^*. (2) mm.m^^xmRmtt<tji<t^ 

i>^c5SSMM'>^l o 0%<t Lfc^^lcMMM'J^^ 
A<9 5%JJjlJzi:«:i)ajg*<. 4 8 0°CUiLTtrfe^t<7>t? 

i!!^bttM/i£i^(cj;yff^)$^H. ^T-miz^ijmm^^tz 

«3t^^-r^^(7>-efey . 5 0"C(D:^'fbpi5^U>lC3Bt 
Pp1^1^tL/ci#^(D>5r*;u^^/><2 OSS%]il±^75:^t<Z) 
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+tfc«jg * ti © 36 i» - <t A<»* L t V 
[0 0 1 O] ±tB (2) (3D^i^fi|(Cfct^T. HftmM^fif 
( TtG (thermograv imet ry) J <!:4i 

S (B) ^^L^ILNfcSMfC^LT. jjDHft^^^^Lfr-t^V 

^-eSL/zM-t^fc^o •r?:f*>*> [xy (A-B) ) X 1 
O otr^^^K-Sc^lc^j:^, ;^J^5!)<ffitN*JQSfli?fi*«i^ 

MtTL:/c^t?(*^T//h^<?ti:^o -hlB (2) (7)}f^^(c^j 
f=^jS^MMMil>^1 0 0%^ Ltzm-^. m«M'>*;6< 



f ^Cl<t*<l?*^^:l^C^^35:-^)o c:<DSjS?5)<2 5 

o ^cmT-e fe ^ <t * *t ffil c:&:^a5^?b< 

T(i. TfiB*<2 5 0**C-^fcy. ±IS;5<4 8 0*^CT*fe^o 
cfcy»*L<f*. Tffi;b<3 0 0°C. ±KA<4 5 0''C-efc 

(2) T^^tu-s T^un-^yt/S^^f-S^* 
^iOlb^l^ (A1) ;&t;x/X(is^ <;^^) T^UP-f^u 
^^*-r'&S^:^;U/i<+v^bS<!:*«f-t±*i0^b^4^3 (A 

2) . ^m^m^m (b) . ^i/ic 

^*<Rrfii^*-&o (1) :&t//xr±-sgxC 

20 (2) t?a^4x-& (;*^) r^yp-ryuss^-r-ssfc 

fca>r(*. (pt'^r) T^y a-f^uS<t-o~CH (ch 

2R3) -0-XI*-0-CH (CH2R6) — O-CO- 
[O O 1 2] 

[<bi] 



CH2=CR^ — COO— r2 — O — CH— O 



(1) 



[0 0 13] 5e£*. RUt. 7k^l^^X(*>^;u^*^ 



CHgR^ 
[0 0 14] 

[^b2] 



CH2=CR^ COO— O — CH— O — C~ 



(2) 



[0 0 15] 5643. R^{*. ^K*ll-7-X(*y 

[0 0 16] ±IH-«g5E (1) J^lS-f^A (2) |C33U^ 40 

Kmsft2-2 0(DT;bn^->T;u^u>Ss mmm, 

2-8a)/Nay>ib (0iJ^(ftg^^b. ^mit^ity^^m 
it) r;b^u>s. 5S®7ma^^</-KUx5^u>>yy 

^u-SIS. 5S^7k^S^P*<7Ky^5^i^><J^y:3-;i.-& 

Jt3b<i - 1 77(;)7Kyx5=-u>^U 13— tKU ::^P 
eu^^'Uzi-^u-i-^S. /Ky :^5^u>yy=i-;u'&<s. 50 



I 

CHgR'' O 

it. a^jS7!)<i-i o oo/Ky x5^u>^*y =3— ^u-s- 

3— j^^Sl5 2a>T;u4=-u>S (-ch2Ch 

2-) . m.m^3(DTji^^\^y& (-ch2ch2ch 

2-) -^fcy. Mlc»^L<(*. «^JS:6<1 - 1 5a>7H 

ijx^u>^y 13— ;u-s-*s. >Ky ^^neu^-^y 3— yi/ 

■g-^S. /Ky :/TU>yy z]— ;^#^&-e&^o 

[0 0 17] i^tcR^jkUR^xm^H^mmm^tLx 
It. m^it. ^m^i-i oomm^. ^^mv^jLitm^ 

(DTJ\y^Ji^&. m^iae-i 1(DglS^4^TU^rtlJ;L^ 
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(b) 



■r-SS^^yU/ie^i^^l^a^r^fifi^^iOfc^ife (A 2) 
/'X(*:^;U7H^->iUS^*t*^<b^itel (b) (cj:tjff^jS; 

^lc:^-r^^k^ (a) ^^IN^^. jfc^!t^3 (a) ctia> 

tt<'(:^^a>'^^ ^mmil>m^ir^:itt<fi<^ Affile 
#>g>o ^^ct^^b-^^ (b) 4»a>7Kli^^tT//'Xli:^7U7K^ 

8- 



[0 0 2 0] JbfB-«S5C (1) RUy:^itSk^ (2) 

fct^r. ±fH ■7^UP^;i.S<!::ei:i;Ux— x7U 
S<t^^^|c:&*r'&^b^i|^ (a) ib±fB7k^S;Rtf/XfA 

*;i^7K+f>;i.»$'q&-r'&^b^!fei (b) <!:a>JS/S^^uit<t 

IS^t-+i«cfcl>:6<. mK.it. it^^ (b) (c*5lt-g)7KM 
(a) li. O. O 2^;^iMJL;6<$^^Ll^o cfc U L < 

<{ts ^;uuiTT?fc y . L < li 1 . 5 ^;u]$iT 

[00 2 1] ^tcit^m (a) tlbB-^J (b) ^(D#ilD 

[GO 2 21 _hfB (pt^) r^gp-f;us<te-;un:-- 

-xyu^^^^jc^r-r^^b^ife (a) ^LT(*. «^J^tf. 

TlH-^St (3) ; 
[O O 2 3] 

Ubal 



CH2=CR' COO— r8 — O — CH=CHR' 



(3) 



[0 0 2 4] (5^4». R^f*. ^mW.^:Rlt^^JU^^ 30 
jmXi^^Z.ttm-^Ll^a ±fB-ilSS (3) 

R^xm^ti^mmmmtmmx&k). r^-cs^+l-s* 
*s?^s^LTf^. ±tER^jSLtf±mR^xm^H^mmm 

&tmmx^^. 

r0 0 2 5] _hfB-|SxE (3) Xm^tl^ i^"^) T<7 

mmLx^^i\ (p(>$r) r':7U;^K2-ezipi^rv'3: 

(p^^) T^u>u^2-e-p^i>::fpe;u. 
~>^^;i^-3-e-p^v'::fpe;K r 

U 2 - p< ^yu- 3 - e-o^i^zfa e;u. ^) 
T<? U^U^I . 1 -v^^;U-2-e::iP^i>X5^;b, 
(^^) •7^U;U^3-e:r.P^i>:?5^;U. (y^) T 50 



<7 'JJi^m^ -;>tTF^u-2-e-p^£^:^pe;K 

^) •J;uK2-e-o:^f>::f^;u, (;/^) y^ij 
;Hi4-t:^P4^f>i>^p^^i>;i/. T^'JJU 

-P^i>pC5i;Uf>>7pys4:.c>;|^>^;^^ ^ ) U 

;U^3-ei:iP + i>y ^;Ui>>i7 P^^i^^Up^^^^K 
5«) U^Ugi2-e~P^i>^5^^Ui>^P^r^->;Uj>( 
7'^U^U^p-e-P+->^5^;i.-7x::i 

[0026] (p^^) T^'j;U^2- (e^P^vXh 
^v) XT^U. (^^) T'i7U;U^2- (e::i.P^v-r 

v::^P7K+i^) (pt^) T^g;uK2- (f- 

(e-p^vxh^i» y:::^p t°;u. (^-5?) t^U 
^U^2- (e::i.P^ix^ v::;fp7K^i» p e^u. 
^) T^*J^u^2- (e-P4^v-f v::^P7K^v) -fv 

v/xh^^ix) x^;i.. r^U;ixK2- (e-P 

^vx K^^^-f v::^P7K+i» x5^;u, 
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(e:i:p^vx h^vx h^v) ■::^pe;i'. (^^) r 

peyu. (p^^) T^U;u^2- (f-p^v-f v::^p 
TK^i/xh^v) -z/ne^u. (^^) T^U;u^2- 
(ezip;^v^v>^P7K^v-< v-:/P7K^i>) ::fpe 
(y^) r^uyu^2^ (e^p^vx h^->x h 

^vx h-=^i>-<V7^P7K^'^) ^v::^pe;p. C^'^?) 
•z^'J;u^2- (e-p^v-f v-:::fP/-KJFi>x h-=¥-v) 

v::^P7K^v--f v:/P7K^v) ^yzfaeju. (:^^) 

T0'))\^m.2.- (e-p^vx h^->x h^vx h4=- 

i» X5^;ix. O^) T^U7U^2- (ezLP^i>Xh 

h-=^i>x>^i>x h+v) X5^;u, (y^) 
Uyi'^2- (-r V3:^P^y ^i>x h^ix) 3L=r)\.^ (p< 
^) T^U;U^2- v^^^P'^/^vx h^i>x 

i^) x^^yu. (^^) T^u;u^2- (-f v::;''P'<-/^ 20 

i>x h^v-x h^i^x h^i') x^;u, (^^) T-i^U 
7U^2- (-< v:/P'^y ^i/x h + vx h+vx 
xh^-» xf^vb. (y^) T>>U^U^7KUx5^u>>f 

3^P t°U>^*'J:3— ^u-=E>' t*— ;ux— x;Uo 

"T^^bB-i^ (b) .tLTfi. -Ig^^^^b-g-fe-^:*- 'j =f v 

(1) - (3) (cfBKf ^'(b^l^^Tb^^tf t>tt^o 

r*i cbi^o (1) 7KMS^*^^^b^it^ ; 

;K 7KUX5"U>^U:3— >t/^/T;U^>l/X— tK 

T^up— : x5^u>yj 13— v^x5=^u>^*gi3 
— ;k 1, a-^'^Pv^^v?:!}-— 2->5";u-i\ 3 
-3;fpy^>i>7r-— 1, 4-::?^^>v::r~;u. 1. 3 
>i>:?|-— ;K 2, 3 - > v:^— i^T^Pt" 
U>^Up— ;K 1. 5->^>^>i>>f-— 1, 6- 

>i>7r— ;u p— ;u) . 2-x5";u-- 

1, 8-::f ^^ivi^Th—^u. 1, 9-y ^i/. 

1. ^ 0—nr±'>i>:t~)i^. 1. 4 - v^:? P>N^1t>ix 
1. 4-v^pt5=-P~~;Ui><> P^^t^V. 2, 2 
-vX^;U-1. 3-Z^n/^lyi>:t—)\^. 3-pi5";U- 

1 , 4--^>^>v^:t-— 2. 2 — vxt;u-i. 3 
yu. 4, 5-~y jb. hUx5^ 

u^-^'Up— ^u. 7K*1bex37xy— ;UA. 7K*'lbex 



;i.x$r>, h»j^5"p— ;u::/p/^>. yj-feU>. ?KU 
^*U-t?';>. ^>^xuxu h— v^^^'-^^x'jx'j 
I — ;H|<d^«t;up— ; v;utf I — h 
— ^i>UP— X. <3^;up— X. yju^? h— X. v> 
hi|(;>®il ; :T^«a?n/KUxx-x;u. fiSfO/KUxxT- 

m&^^-t^M^i^ ; -b;up— X. x^^.^l^^ -r+x h 

X/— ;u^b^!feio 

[0028] ( 2 ) :^;U7t-C^v;U^*«"r'&1b^1^ ; ^ 

jum. ^^-^tz \^ay^jm. ^^-^-m. :^^>T-h 

-r^x.-K^^^T-C? U U— :^tafn?K'Jxx-x;/U. tSfD 
7KUxx-T->ix^co:^;U7K^"^;uS^%m*ea'<* ; :^;U7t-c 
^S^^bSS-^-r-g)*^**: ; *7U/-K-:^-»^;u-tr;UP"- 

Xo 

(3) 7k^3^^:^;U/1-v+v^uS^^{c«^-&^bB-1*i ; t 
KP4ri>l^». ¥LK. ^U-bUX/^. <7x> 

vp<5^P— ;b::^pe7t->^^<Dfc: KP^vSt^ ; t 
KP+vSm^li. fc: HP+v':^:7 hx^ ; ^mm^'j 
xxt-^U. fi&f07KUxx-x^U^<Z>*ii^i::^;i/7K^->;u 

[G o 2 9] Jii^Lfc7K^^^uC/xi*:f3;t'7K+i>;b^ 
^mir;bit^m (b) (D*T?^. 1 »T*«c7k^s:Ri/: 
/X(i:ti;U7K^i^;ua^2fii;iJ:#t.Mb^i|^. x7K^f> 
r-^^ u :fa;^7^^+i>7^«^«^-&x7t?+vr^ u 

U— :^t&fD7KUxX-T;U. ffifD7KUxxii^;U^(D7K 

f*. 7k^s:&L^^/x^*:tl;^7^C:^i>;^s^:S'r'&m^^*;!)< 
[0 0 3 0] JiiEXTK+vT^'ju— hi*. i^^4i|c 

<fcy7ka*S35<^i«*+t'So 

[003 1] JiIBxtK^vT^ 'J ha)®3gJ^I4^^»: 
z><f'j ->v^;ux— x^b, i?x^ P— ;ui><f u V 

7k^ibex:7xy — ;uA(^>v^^'g i>v;ux--7^;u, 
tK U X ^ u U zi — ;u >^ ^ U v^;^ X — -x . U 
P eu>^^U =1— ;Uv^^*'J vi>;ux— ':/U-izU > 

u vi>;ux^T-;u, g Hz g > h g g v v;ux- 
hgpt^p— ;ix:fp/^> hg^g->i>;ux— T- 



(6) 
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*>v?^l/n:XT^;i., -tr/^vV^i^^U v^v^I/XXt^^U. T 
■tf >f >^ V g i> v;iy X X •x^u. 7^ u -7 ^ ;uii v u 

i^ffi:^J^I^?K>^a>^g vS?^UxX7"^Mbi|*I ; ex (2. 

3 — X7K+i>i>^ P-^>^;u) X— T-;b, i:>v^P'^> 

VX>v7r+i^^ K\ 2. 2~eX (3, 4-X7K+ 

i/->'$?0'^:^i/iu) :^p/^>^ 3, 4— x^K^i^v^-i? p 

(3, 4— X/K^v) i>^P^:^-f^> 10 
^^UtK+vU— 3, 4— X7|f+->~-6— pt^^^l^V^? 

□ ^+->;i// 4 -X/K^v- 6 -p* p^ 
^1f>:*yU7K^vU— ex (3, 4-X7K^i>-6 

^;^v>?p^^v;uj>t^;u) Ti>^'-hm(omm^ 

[0 0 3 2] Ctt^a)X7K^v;^Bg(D2 5^^^1^>lJl 

[ O O 3 3 ] JitBx?K^i^r ^ y h<Z>iiitJ^M^: ^i: 
[0 0 3 41 ^fcx>K^->T^«JU— hirLTIi. xtK 

J5J^^i±XiS«^^M^kLfcx?K+i^T^ y h^^m 
[0 0 3 5] JlfB^tSfD?K'JXX-xyUfi. ^tSfP^J^^ 

[0 0 3 6] _hIB^^fO/KUxx^;KDSig|^^^?i^ 

[0 0 3 7] ^fc:^fiafD/-KUxx^;U<b LTf*. 

hi£tt^fia?07KUxxir;u^tffit\-g,c:<t?!)<T? 50 



[ o o 3 8 ] ±im.m'^o>-^i&^xik^^m\^^ik&m 

[O0 3 93 ±IBfi&fD^Je»^<b Lrf*. ^J^I*. -7P 
:>^'^JU:^/\Cfm. 2. 2— v^^^;uzi 
/\^^. 2, 3-v^pt^;U=jv\^^, '\^i>^ba/N^ 

Jl^^Jl^m. 2, 2~S?><^;U-y>U^>U^^ 3, 3-i^y 
^^U^'yix^^U^^ 3, 3-v?x^;i.>f;u^;u^^ -n^tf 
t:^ij>m. T-tf^-Y>^. 

'r\y-y^)\m.. h-gyj^^/h^. ep^g*>h^^ 

a>^#]^tafO^SS^; hK. 1, 2-- T^h^tK 

uy'^^sm,. 1, 2-^:^-t^-t Kp:7^;u^. 1, 1- 

V^P7^^^>5>:tJiU7H>K. 5-y;U7K;i.:t->-2, 3 
— trans — 1, 4 — i^^a^:^V-> 

^mi^^^tt^x^^o ^.(o^vtfimm^tLxit. m 

j\u^l^it^ ; JifBtaiD^«SKa>Tyb+yUxxir;u^ 
[0 0 4 0] ±sd^^mTJUz:i—JUtLXit^ m^it. X 

^u>>:/g =j— ;t/. v?x5^u>^Uzi— 1, 3-3:^ 
JU. 1. 4-::^^^>v?^— 1, 3-y^>i>yt— 

ju^ 2, 3--:^^>'>?:^--iu, '>^:;^peu>-$fg=j — 
— 2, 2-v^p<5";u- 1 , 3--':::^Py^>v^:?h— ;u 

3-:/P/\^>v:;t'— ;k 3-y5^;U-1, 4- 
2, 2-S>X^;U-l, 3-3?^^> 
i>:t—)U. 4, 5-y -i^^i?::?!— hUx^u^-^rg 

=1— ^^g-trg>. h g y 5^p— ;b:/p/N°>. 
xgxg I — i>^>^xgxg ;k :?Km'fbex 
:7xy— ;uA. 7K^<bex:7xy — ;uAa)T;u^u>:^ 



(7) 
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[o O 4 1 ] ±IHX7K+V^b^ifel<b LTfi. ^Jx.{^. 

[0 0 4 2] JiaB^fP/-KgxX-x>Mi. ^fiafp^^SK 

L-cr*. e»J^tf. ( 1 ) 7KSlS*=frt"^*S<**m!4m 

^^^i^lti^m^-t^y^m. (2) ;b;u.i-C:^f>;uS^* 

T7k^S*±ji!c^i±'?):;^;^. (3) ^*ue^v;us^:*t- 

i>;^Slc:^;^7^C:^^^;^S^:&'r'&^b^1^*^^*pJ5J^o:LX 
*^S*^n6*i±-5>^;^. (4) PKe-;K7)J;5^fe 

2 oj^Ji±<7)*;5fe^ m^iirmt^-S c: ^ pTSg-efc-So 
[0 0 4 3] JitB:^;U7K^i>^uS*^-r^m^^^#'& 
:^;i<h: LTf*. (1) tiJl^7\^^->Ji^M,^mir^ 

mmPF^^mi^m'^&^iMt^mB't^:^m. (2) st^ 

^CD^^7kJ^SlC7K^S^%-r^1b^4^*#toJ^l£ 
^S(c^^7KfeiS^*t"^^b^!|^^#toJSi^;Lr:^;u/l-: 

®s:ia^-t±-&c:^(c^^:&5i*<fc^o -tfBO)* 

7U^2- 1 Kn^^v'X^^^u, (y^) T^U;^^2-t 

^^^peuvyun—yu^y T^UU— 
t KP^i>3?^;ut*~;ux— ^ju. p- 1 Kp+v'X^^- 



it. 7<?*jji^m. <7nh>m. ^L/-<> 

jvm^m't^mmii^t^m^^it^mm^tLxit. m 

!ji:XTLx>. p-^5^7UXTL/>. a?-^^;UX5^U 

>co.fc5?^.fx^u>^ ; p^t'-;u. -ii^pe^t-v^e- 

i&^b:::i;UCOcfc^35f:t'~;UxXT-;b^y^— 3i : N 

e:=i;i/ep u K>. N--e-yb:^:;^p^':7'S? A(Dcfc5^f 

N - e— ;Mb^4^!^ ; ^^;ue— ;ux— f-yu. x^;ue 
- ;HL— T-;u. ^ ^'^u t: :=.;ux— T-;i/a>ct; -5 ^ tf — ;ux 

[0 0 4 6] JilB T^UP-<7US.te-7UX— 

i^;US,t^^(c:^-r^1b^4^ (a) <t7K^^J^t/x'X(i 

^^U/i^^vvuS^^-r-Slba-l^a (b) ^(D#ApJSJ;5;icffl 

30 -tfPKil. vp>^. •:7v^uK. m^m. ^x^KHO) 

^miiJi^^>M ; ^>-tf>x;U7t^>ii. h;ux>x 
J\y7\^>m. p- h;ixX>x;U7N>^eUi>::::OAt6. p 

eS^:*)7lxi>^A. la^-'^/^T^K liSI^ 
IB. Wt^v;U=i AI^<7>mS ; ?iS^7K*± h U ^ 

40 u >^ >>/x U ^-r ^ >^x u 

7K-^XMXI*V>7P7K— ^XS(D<5Jtt/)NO}^^^ 

^L. x;^7^c>^S:&U^T;u^;^x;^7^v>^*A^ 
T^cf ^ y d^^cf < ^ -«c7> -f :?r * 

50 m:t\^X^m-t^\^t^. e-;ux-iF;ua>:^3 5^:i->m^ 
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[o o 4 7 ] ±^mmo>mmst Lxtt. im^mzm 
i^^it^^ (a) "^it-B^ (b) a>mm'^m^'Bt>'\±m 

m^Rummi^(K>^i)^h^ m^it. it-^^ (a) i oo 

ffiM^lcMLX. O. 000 5afiSPmJi*<»*LlV 10 
[0 0 4 8] *^B^lc^(t^T-t?^— ;UJ^^:S:lX/3lf* 

text (1) ;&tf/xf*±fB-je5S (2) T?^*tL^ 
^) T^up-fyu^^^f ^s^^o^b^^ (A1) ;a 

^i>^u»<b^«fi±^o<b^i^ (A 2) . m.tf{z^ m-^m 

±ji^7fK:^zyjm^mi±i,r>it^^ (A 2) :s:i/7fem^ifi 
if&sn (B) ^^m-r^^wimmf&m^i^mm^ti^m 

[0050] JLIBO^) TOOa-CJi^m^^-t^&t 
i3JU^^z>JU^^mii:^':>it^m (A 2) 
LTl*. m^it (1) •JP-f^US^^-T'g) 
S^=feiOlb^J& (A1) ^m^miZit-B^ (a) ^^b^ 
!^ (b) a>m^^:^m&ibm^'t;^j^oizKm^ii:. m 

S*^A^^*^. (2) C^'^?) T^UP-<;US^:fr 
^^S^tiO^b^Jfel (A1) ^%^mz^ \t^^ (a) 

^^b^ifei <b) a>m\'k^ii}uif^^i^)[^&tmn'th^o 40 

btt^A<. z.^ib<o:f5'Mzm'&'^^ti:i^(0{t^m(r>^t 

[0 05 1] JifB 0^) T^'jP-ryi'S**^^^^: 
±)\yif^^i^)V&^m'\^^'OitBm (A 2) 
->;U*;BJtri> K«<t LT2 0~2 0 0mgKOH/'g 

ommtm^ L<.«fcy»*L<ii. 3o-i50mg 

KOH/g<7)^H"efe>&o KffiA<2 Omg KOH/"gm 

Tx&^t. ^mm^ik. ^mm'T^t'^m'PMzTjx.'h^) 
immx^^x^iz < < . wm.\^^ < > 50 



^mtmm\zt^^1fS'^-k\.t'^&^). -^tz. 2 0 0mgKO 

[0 0 5 2] jiga 0^) T^up-r;u»^^t^^^^ 
^feo^b^ife (Ai) iz^m^ii^yicmmzmmnim^ii: 
xiiji7\^^iyj[.^^mA't^(Dizmi^^mm^ma>mt 

LXit. *7K=l/\^St. *7kVLx^>^. ^*T-h^t 

Kp:7^>Ix^. ^7K'^+if t Kp-:7'$i/u^. 

Kp^7K:7^;u^. ^7k^i:>^v^^. ^7K^^;u^v^»> 
<?mmi)<h^J. c:tLb^mafc^iMi2a!^JU±;g^L 

[0 0 5 3] ^/c. TJi^± ^jmrnizmi^^mmmt Lx 

A. m^-i^hU^A. M^:M-UOA. 7X^^b:^;ui^^ 
y3^ptVi/T5>. v^iF;t.::^pe;uT5>. ^yx^? 

t> (D 1 2 M^-t ^ t T^ffi^^ 7b<T ^ 

^o^ici. 5 SM%]^T(DSjga>#T;ix:^ U 

[00 5 4] :^^0-«(c:*5it^^at*:^f^ner^c:.blc^f 

p^x. m'^(D%wit\kmmm^mmir:bct^<x^^o 

^) T^UL/— Cl — CiaO) (Til'^^-yU) 37xy-" 
>UX5=^U>7h^it-f F^^t*: (y^) T^MU^h. C 
2-C9CDv^:;^— (y^) r^UU— tKUx^u 

^^i/'jzi—^ui; (y^) 7^>7iju— 7Kg>^peu> 
>fU=j--7Ui> (y^) 7^/7 gu—H. ex:7xy— ;uA 
mmi^i^ (y^) T^UU— h 
uy 5"p— ;u::^p/^> hu (y^) r^uu—h. ^> 

U>X5^L^>;?h:^i^-f KP^<* hU (y^) 7^UU— 
h^35<fcy. C:ttP>^*afe^LM*2«!®)Sjl_h;g^UT 

[0 0 5 5] ±m^m'Bm^m (b) <h:Lrii. 

it. 1 - 1 KP + ->i>^P'\+i>JU:7x-;u>r 
2, 2-i>yh+i>-i. 2-v^:7x^;ux^ 1 - 
;f>. 2~y^;u-i-- [4- (yTJb^:^-) -7x1:1 
;u] -2-~^;u7tvg y ::::fp/^>- 1 -;^->^ 2-^>v 
7l/-2-i^y^;U7"5y — 1 - (4-^jU7\sij y yji- 
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;u) ^ 2-1:: 

[4- (2- t Kn^vx h^V') :7x~7tx] -2-t 

4-i;^x^;ix5^7r-+-9'> 2-^an5^:?r-^-y-> h 
2. 4--v^^;U^:?|-++^> 3. 3~vy^ 

;u-4-> h^->^>y37xy ^>y^xy>. 1 
-^ap-4-:::^P7K^v5^:r^it> h>. 1- (4- 

-J ynkfjv^n -2-t KP+->--2"-pi^;u 10 
■::fp/'?>- 1 ~7r">. 1- (4- K7^i>;u"7x~;u) - 
2-t: HP+'>-2->5";u::fp/^>- 1 4- 

y ^;uT 5 >' 4-v>pi^;uT5ysa#^^ 
4-v>^;ur 5/ ^m#Kx^;u. 4-i>y^ 
^UTsy^ms^zi^^^^^Uv 4-i>^^;uT5/^Jii#it 
— 2~x^;i/^i3F-i/;u. 4— i?^^;^TS/SJa#IK— 
2-^VT5;^. 2, 2-v^x h^vT-t? h:7xy 

>-2~ (o-x h^i>:b;U/iKz:;u) ^f^^vA. o 

>v^>r;u^jii#^>t^;K ex (4-i»5^;bT5y ^ 
x:=.;u) >>-h>. 4, 4' --exi>x5";ur 
:7xy>. 4. 4' -"V'5^pp^>y:7xy 

>x^;ux— ><>y^>>r v::^p e;bx— 

r r-ir h:7xy p - t e r t h p 
pr-bh:7x/>. p- t e r t -::3^5^^ue>^paT-t2: 30 

2-^ v::/pe7b^7r+i^> s>><>yx^p 

1/^ a, a — v^-i^PP — 4— :7x/^i^T-b h"7xy 

K>5';i.-4-v^^F;uT5y ^>yx— hll7b<^ 

[0 0 5 61 ±u^m^mt&m (b) <Dffiffls<bL"c 

±fEpt®1bt±M;t^* 1 O OSM%*t^^<?r. o. 
Lt>o O. 1 MS%*jl-ei*S3felHb:f:a$'ec-r*5^ 40 

-So J;y^*t<(i. o. 5fiM%m±-Cfey. 
[CO 5 7] :$;*e^(c^$!t^T-tr5'— ;u$S^:5^tX 

/3^(*^«:;^;uix^v-;bS#^^b^it^*^^-r^^I1bti 



X--x;U. v^P^^+^>i>J><^y— JUvt*~;UX--T- 
;K vx^uv^^y 3— ;i/S;^ezL;ux-— r;u, hUx5=^ 

=3— jU^e^vux— f-^ix. x^ u>^*U a— ;uve— ;u 

-;ux— f-;u^b^it^^^i^'6c:^?b<"t?#^c 

-f V vr^— h^b^1^'-^<;>7K^S^*re->ux— x;Hb 

*-r MB-i*^ ^ffi t > ^ c ^ ^, -C * -g) o 
[0 0 5 8] JiiH^«7KS^S^*ib-&!|^^cJ>^«:b;U7K^ 
i>;u^^^1b^^^<t LT(i. _h53i<?)7KStS^^^^^b^ 
:^>U7K::^v^uS^^-r^1b^fe. 7KKS<t:^;U7K^ 
->;uS*J^rc:^'r-S^b^%i(7> 5 2 ^^^^^^±0 1 <D^^ 
l^^c^7!)<■C^^. c:tu^)(7>^b■&1^^J^J^^^i±. T-tz'^? 
— 5 r -tz — ;bxx T-;Hb^4^ 

ISl (*;S14x :^ ju^— J: o r J^P£: * mi^-t ^ :i 

[0 0 5 9] JblBSa/^ft^^^ilfJ^ Urii. X7l.7fx>|t 
xx-x;u^^f>U >^xx-x^U^35<mL^t>;K^o JtlBxyu 

m.. x^>x;b7fN>^. -o-tf^x^ixTHvi^. K^s^yu 

:7^ u>x;u/i^>^l|(7>x;u7tx>^^i:. n-:::;^p/^y 

y — ;u^(;)-3®t;up — v ::^p/^y — 2 

>7 p/N^^-i^y — >U«a>-jaT;i/=»— 7U?i<!:(Dxxir;Hb 
4^. M(c(iJifBx;U/1-x>^!@^7f-Jpv-^>^^^^b#!Kg 
i:a>JSJSicj;y#e>tt^)8- 1 KP+vT;t/^;ux;u7|v 

>^a:X7^;u3i«*<^lf b*i.-5o U>^xxir>u 

;k 2-::^^^y— 2-^+-ti--/— 2-:!i-^^y 

xxT-;u0,'\^y >^>^xxT-;ui^.ilA<^tf ^tu 
[0 0 6 0] ±t^%m%±Mti.x\t. ^m^^^^^m. 

::fp^-'t7A:^. ^PPJU^A^. X;U7t^xOAlfe. -t 

u/-'5'A^. euu^A*. ^Tegg<7Am. eg 
x;ujt^>^(D2-- hP^vv^^uxx-x;!^ : -rsyx^u 
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[006 1] c.Hh,(o^m^±mit. m34-t?3i(i2sm 

YRACURE (SM^BS) UVI-6950. UVI 10 
0. SP— 151. SP— 152. SP— 170. SP 

-17 1. B^wiiassoc 1 -2855. "f^fmtm 

(7>DegacereKI85 B^CO h U TU— >bX;b 
7fv - O AJSS-^l^g^Xligm ^? tifc T U — iUv^T y 't? 

X;U?f>>^^#f*:^: Lxr*^^: U^b^ttSP A I - 1 O 

[ o o 6 2 ] ±:fBiiE^bttiai2fei^{c. ^*i:7 ^ ^ii^ 
Lxmhy^i^mm-p^^-^mmimmmmt. jlib® 20 

ic J; ^mff^«:ib^|g<^/^^ > * i^/*^ c ^ 
[GO 6 3} ±:IEit«:7-f ^— t LXf*. mi;^. Pb 

0 — S i 02^. P b O — B2 03 — S i 02^. Z n O — 
S i 02^. Z n 0-~B203 — S I 021^. B i O — S i 

02^. B i 0-B203-S i o2^(on^^mmmiS'y 30 

X. Tfx^^K^&^tf^x. 7HOmmtf:^^:;<.iS^:xmo> 
:fir^x:7»j*> h ;^^b=i/<iuh. ^^b«. mit^^uM.^ 

A. ^^b/<-t-e>'t7A. ^^bir U^AT-^—^-f n:a— . 
^^b:;bK50A. i^Ot)^ v^^^v^T. xe 

:r-;U*Na. K. Mg. Ca. Ba. Ti. Zr. Al 

:Zn. Zn3 (P O4) 2 : M 
n . Y2S I 05 : C e . C a W04 : P b . B a Mg A 

1 14 023 : E u. Z n S : (A g. C d) . Y2 03 : E 

u. Y2S i 05 : E u. Y3A I 5 0l2 : E u. Y B 40 

03 :Eu. (Y, Gd) B03:Eu. GdB03:E 
u. ScB03:Eu. LuB03:Eu. Zn2Si 

04 : M n . B a A I 12 Ot9 : M n . S r A I 13 Ol9 : 
M n . C a A I 12 Ol9 :Mn. YB03:Tb. BaM 
g A M4 023 :Mn. LuB03:Tb. GdB03:T 
b. ScB03:Tb. Sr6Si3 03Cl4:Eu. Z 
nS: (Cu. Al). ZnS:Ag. Y202S:E 
u. ZnS:Zn. (Y. Cd) B03:Eu. BaM 
gA M2023 : E u l^(Z>^5t«C*»t*:^A<^lf ^^X-g, o C 

ixh,itmnxmi^x^^<. 2m^jL±^mmLxt^ so 



[00 6 4] ±mmmy ^ "p—co^mmt Lxit. mm 

O mg%Jil±;6<»* L < . 95 Ma%J^T*<fiF* 

Ll>o 3 0MM%*;m-e(i^:?}Ttt-\?>B]»Jtt<7)fST. 

[o o 6 5] miz±tmM::^ "y-^mwiti^mmm 
umm^mi^xi,^LK -i^^^^*a-effil^T%J;<. 

></V:=i — ;u X f^;ux— ir^i.^ vx 5^ U > y g zi — 71/ 
X— T-^U. i>x5^ u><;^U=i— ^u^y 3?3i-;ux— X 

[00 6 6] x^U>^*Uzi— y 

•X— h. x^u>>f y i3-~-;u^y:>'p e;ux~^;ur-t? 

— x^^uv-yun— ;u^y :7x— ;ux— xyur-tr^ 

— s>x5^u>^''j =3— ;ix^y y ^yixx— 

— K. vx=FU>^*U=3— ;u^y X5^;ni:-~^yby-t-7^ 

— h. vx^u>//ij=3-^;u^y :^pe;ixX— ^;ur-tz 
•7^— v^x^U^-^'y rj— ^u^/ :7x— ;ux— rvUT^ 

-iz7=--h. euv-^fUn—^u^yx^'^ux—^^UT^ 
-iz-x— h. ::^peu>'if un— jb^y ::/pe';ux— -x^u 
T-tzT-— K. 2-y h^->:::f5^;uT-tz-x— h. 3-y h 
^i^y^^ji^T-h^—h. 4-y h^i>:/5^;uT-tzx— 

2-y^yu-3-y h+i>::?^7ur-fex— h. 3- 
y^;i — 3 -y h^i>':::/5";uT4zx— h. 3-x5^;u™ 
3-y h^'>:^^;uT'feT— h. 2-x h^v::>>;ur 
-fex— h. 4-x h+->::^^5^;uTi?T— h. 4-::fP7K 
^i^y^^JUT-tf—^. 2-y K4^i>^>5^;UT-fex— 
h. 3-y h+f>-^>^;ur-trx— K. 4-yh^v^ 

>5";uT-fex— h. 2-y5";u-3-y h^i>^>^;u 
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[0 0 6 7] T-tzh>. ^f^yunz^yu^r vx^;U 

pe:t•:^— x^;u-3-y h+e^-::^pe>i-^^— 

n:^;U-3-xh+v:/Pfc::?r:t— icif^^u- 3 -t:^ 

e^^t— h. -f v:/pe;u-3-p^ h+->':/pe:^:f>— 
h. ?L^-L5^;i.. ?LK:=^pe^u. fL^-f V 

^>^;>^5^;u. mm^'rJl^. g^^x5^;u. g^li::^Pt: 

KK^^^^K K^x^7U. ffi^:>'pe;u. 20 

e7ue>^x5^;t., e;ue>^::;''p 

x^;b. •>zl0^v^x^;l.. -^U-r >^i>x^>u, 
Z^r^Wy^? ^>-t?>. hyux>, 

x^'UV'i^'U =3— i>x^u>^*u rj— ^'U-trU 

ttSfiiilt^^fli oofiMSPic^L. 1 o o ofii^^ii^T. » 
*L<li5 o 0MMSP3UT#*^'t±'&-^35<-rf#^o 
[0 0 6 8] Micjg^^icji&isriggJSiJ. m 

[0 0 6 9] *SlB^(;)a?:^^;K^c/Sl^tt:ri. m^it. ± 

[0 0 7 0] ::^mM(Dmm^^f-mMmt. mf^tj:mm 



ijcox&^ctt^i^. ma-mmmmtLxmi^^ct 
mm:^^ ^}Mm^*i^mm{z.isi^x{t. ^i^ti:%wim 

(PDP) comm. mm. ^tKi^. m^t^. ^^y- 

[007 1] 

rsfiSPj r%j it. rMg%j ^m^-r-StcD^ 

[007 2] -^mm 1 

«ifiss. asst. 3>^>-9— . mmiS7.mxm^m 
^fz 1 y h;K;) "7^X13 (c. hy ;>i5^p-— ;u:^p/^> 

1 3 4 g (7kKS==3mo I ) t ^ <? JU^Z - 

-D^^vxh^v) x^;i/ (ijJiT. rvEEMj 

.bv) 600g (3 mo I) ^Atirjgjft. 6 0°C|CjiD 
lftLrl^-^f;l'&;«<t Lfzo l^t^Tc:;K^2 5°Cfc?1^a 
L. tB^O. 1 04 g (3 5%*5§?R. HC I m^^rL 

rO, 0 1 mo I) (2-;>t h^->X^;U) 31— 

O gT5#5^L/cj§j^*l^lftlC^imL3fe35<^f*o< 

y Lfcc ^mtm'^iiMztdi'ofztz.^x a o**c(c# 

(1) R(Ccl;y^«fLfc<b:C:;5. 7K^^(CSS 

-r^3 5 o o cm-^ #^£(oe-~'i7^i^s^^>N5^LTl^fco 

[O 0 7 3] B'JS^J2 

1 y h;K^>:7^X:3(c. Hy >t5^p-^;u:;fp/^> 
134g (7K^S=3mol) ^:'7^y;U^2- (e~ 
a;:^->xh^V') x^'^u (l^T. rvEEAj <!:P¥.S;) 
5 58 g (3mo I) *A;h.rJSf#L. 6 0^C(cijpf|ftL 

xm-t<i:m'BmtLfzc j^t^Tc*i^2 5^c{c;ta]L> 

ffi^O. 104g (3 5%*jS?S. HCIlS^^^^Lr 

O. O 1 mo I ) ^tfX (2-p« h^vX^;U) X— f- 

ogt?#«L/c^;'a*a§i^ic;imL^cA<^f0o< y 

STLfro »lgi7!)<i^^AMc<fofc^C^T?6 0'*C(C#;g 
4B#rBlSnE:^tTofco c.(D^o\zLX%i^^tzJ^lt 
^ (2) ^ I R(cj;y^«TLfc<l:C5. 7KSt^(ceS-r 
^3 5 O O cm-^ #i£<De— '>li^f^^m*:L^:U^fco 
[0 0 7 4] ^i3efi?tj3 

x.tc1 y h^KT^^'^Xnlc. j(fe^Ba7kLfc7Ky^^y-tr 

y> : /i-vy^y-izy>#7 5 0. m^m&:n,m 
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^±m) 2 63g (7k^S=$<j3. 5 mo I ) . VEEM 
7 0Og (3. 5mo I) *A*trli#L. 6 0°CIcAd 

J£^0, 104g (3 5%7kjg;*S. HCim^tL 
TO. O 1 mo t ) * ex h + i>n:^/U) 

•T-7H O g -e^JR LtcJ§?g^*f|»(caB L*i:*<i^fi) o < 

J*:4* (3) * I R(Ccl;y»«f L/C t 

-r-SS 5 O O em-» f^jScO t"— 57{it$fS;8* LTL^fco 10 
[0 0 7 5] ^m0»j4 

x./co. 5 u hyi/a>:7^x=ijc. ^ ^ U ;t^^;^ 

60g (O. 6mo I) . y^-C^U 2 8. 8 g 
(O. 4mo I) ^fefX (2 — y h-^^^X^JU) X— ir 
;H3 4. 1 gSA*L. ^S^J-S^S^Utclt. 7 0*t:(C 
#^L/co m^Tn- Kt^-WUp^^I/I^^^^VO. 6 1 g 
^SALfc^. 2, 2' -r!/ex (2, 4-v>^/U 
/<UP— hUJU) O. 4 5g^ex (2— ^ h^^X^ 
;U) X— 7";Hc5§jSUr mraAMtT^I*llcSAL. 7 20 

^M^i*^ex (2-y h^->x^>b) X— ^^u^:^M 

[OO 7 6] ^|3^«!|5 

h^->X5^^^) X— ^^KD;:i^^2 2 3 glC^LT^jL 
SJ^t LX<D4~-t KP^->-2, 2, 6. 6~^h^^ 
"f^JUtZ^^J z>y Tt^zyJUO . 1 3 g^VEEM40g 

(O. 2mo I) *AttrlB#L. 2 5*^CT. ffi^O. 30 
O 6 3 g (3 5%:?K5^.^. HC I LT6 X 1 O-^ 

mo I) ^^fcfx (2 — pt h+^^:i:^^U) X— O g 

}§/^^Z)^ffi*^I^Lfci: c:5. 4 3mg KOH/g-<?fc 

S;jtUXJ^j;S^ (5) ^lifco 

[0 0 7 7] ^mme 

50g (O- 5mol) . pt^'i7U;U^2-t FD^v- 

j^TJi^e 5- ig (o. 5moi) ^ex (2-yh+ 

^>X5^;U) x-~-T-;n 7 3. 5 g ^ Att. Jfe^M^g^ 

7^^>o. 6ig^SALfc^. 2, 2' -ryex 
(2, 4-s>^^;u/<ua- hU;u) o. 5 8g^ex 

#e»:Htc^^^U;i^^a:^«:^ex (2-^ h + i>n:^ 50 



yU) X— T-7K^;1^;'S2 8 9 g(c^Lr^iL?pj<t LTCD 
4 — b:Ka+f>— 2, 2, 6. 6 -iP ^;i/e^U 
V^^'^r^^-ix^UO. 17gi:VEEM50g (O. 25m 

0 I ) ^XtlXmnt. 2 5"CT. ^^0. O 7 8 g 
(3 5%7Kjt/«. HC I /ie5^<l: tT7. 5xi0-^mo 
I) *ex (2-y h^->X5^;i.) X— 5"yn Og-e4& 

1 R(cj:y^Sf L/c^c^. 7Kii»rcest-'&3 5oo 

t KP^7k^5»;b^3 8 g (O. 2 5mol) ^t-rh^ 
:7aix;U7|xX/i^zir^jU73^P5 K1. 5 1g^A+ir. 5 

^v^x:tfxS@mTT 1 o o°CT?4^rp1/)Mtr7K^^^ 
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